Abstract: Palladium anionic complexes with imidazolinium cations containing hydroxyl substituents were used as catalyst precursors in the Suzuki-Miyaura and the Heck cross-coupling.
asymmetric arylation of 2-methyl-1-tetralone [21] and in the enantioselective addition of Et2Zn to aldehydes [22] .
In contrast, anionic complexes of the type Table 1) . The data collected in Table 1 indicated 
Suzuki-Miyaura reaction
The Suzuki-Miyaura reaction was Besides conventional heating, microwaves (MW) were also used as an alternative energy source. The results presented in Table 2 confirm the very good catalytic activity of the studied complexes, which produced 80-90% of 2-methylbiphenyl after 1 h. The best result, 94%
conversion, was noted for complex Pd-L2 in 2-
propanol. Similar conversion, 93%, was obtained with complex Pd-L4 in a 2-propanol/water mixture under MW irradiation. 
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δ ppm In these experiments naphthaleneboronic acid Table 3) . [25] . In this case, the chiral anion appeared very efficient in asymmetric induction.
Pd-L4
In the present studies, a positive effect of the chiral imidazolinium cation on the reaction course was expected.
Surprisingly, the studied complexes showed a very low catalytic efficiency under the conditions applied, illustrated by a conversion below 10%. Only complex Pd-L4 formed 11.5%
of the coupling product. In fact, the observed reactivity was very similar to that presented by an unmodified PdCl2(cod) complex. Better results were obtained when the catalytic system was changed and Pd(OAc)2 was used as a catalyst together with a 2-or 4-fold excess of the imidazolinium ionic liquid. When the influence of the cation is analysed, the lowest efficiency of L5 as an additive should be mentioned. In fact, the presence of L5 in the catalytic system had no influence on the reaction course, and the conversion remained at ca. 20%, practically the same as for unmodified Pd(OAc)2.
Unfortunately, the ee values in these reactions were below 2%, indicating that these chiral cations were not efficient in the generation of asymmetric induction.
Experimental
General procedure for the preparation of imidazolinium halides [21, 22] An amino alcohol and dibromoethane in the molar ratio of 2:1 were placed in an autoclave under nitrogen atmosphere. The autoclave was closed and the reaction mixture was heated at 
Heck reaction
The Heck reaction was carried out in a 50 mL was added, and the organic products were extracted with diethyl ether (3 x 5 mL).
Mesitylene (0.15 mL) was added to the extract as an internal standard, and a GC-MS analysis was performed.
Heck reactions with Pd-L1, Pd-L2 and Pd-L4 were performed as above without ionic liquid, using 1 mol% of palladium complexes.
Conclusions
It was shown that palladium anionic complexes with bulky imidazolinium cations containing hydroxy substituents efficiently catalysed Suzuki-Miyaura reaction under mild conditions.
Good yields were obtained in reactions with phenyl boronic acid and with naphtylboronic acid.
The same palladium complexes showed only a very low activity in the Heck coupling of 2,3-dihydrofuran with iodobenzene. However, a conversion increase was achieved in this reaction when Pd(OAc)2 was applied together with imidazolinium ionic liquids. The most efficient were systems containing L1 and L4, whereas only a very small effect was noted for L5. Unfortunately, only racemic mixtures of arylated products were formed in all reactions.
